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SOURCE: Priklednaya matematika 1 mokhanika, ve 29, noe lk, 1965, 681-689 
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ABSTRACT: The term "loosening of solids" caused by plastic deformation (or plastic | 
loosening) is understood to mean their monotonic volume increase “which can be exp. a | 
physically by formation of microcavities in the solid. The solid is treated as a 
free-flowing medium with strong cohesion among its particles; pwincipal attention is 
paid to alternated plastic deformations. Two yield criteria-~one reconmended by Le 
Prandtl and J. Guest (accounting for the effect of normal stresses a on the Gritiest 


tangential stresses in Ste-Venant's criterion), and the other derived by F. Schleic 
(accounting for the effect of the mean normal stress gon the critical value of tho 
mean tangontial stress in the Mises criterion)--are generalized with the purpose of 


investigating the process of plastic loosening in strain-hardening materials. / 
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~” the stress-strain relationships under plastic deformation are dis- 

cussed from two different viewpoints: 1) the strain-hardening phenomenon ; 

is ascribed to internal microelastic forces (of intergranular nature), 

assuming a constant coefficient of interaa! friction; and 2) the strain- 


hardening is assumed to be caused only by an increase in the internal- 
friction/factor. 


0 


ee et 


The analyses in both cases lead to the conclusions that any plastic 
deformation is followed by a residual increase in volume ({i.e., plastic 
loosening) which is proportional either to the length of the “path" of plastic 
deformation (in the case of the Prandt]-Guest criterion) or to the work 
cauaing the plastic deformation (in the case of Schleicher's criterion); 
the additional plastic deformations due to o,, (Prandtl-Guest) are reduced 
to plane deformation (omnidirectional expansion in the plane of shear), 
‘and the additional plastic deformations due to o (Schleicher) result in an 
‘omnidirectional (three-dimensional) expansion. An experimental in- 


-vestigation should make clear which criterion produces results closer to 
‘the truth. 


The effect of normal stresses o and o, on the plastic deformation: 
.| is small in cases of steady loading. In the case of cyclic (alternated) 
:| loading, the additional plastic deformations in each cycle caused by 9. | 
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and g, are accumulated and increase monotonically (proportionally to ed re 
‘the number of cycles), as does the plastic loosening. After a large number 
of cycles, the additional plastic deformations caused by normal stresses | 
can reach a considerable value and lead to fracture. Therefore, cyclic 
loading is a special case from which one can get an idea of the corrections | 
which should be introduced in the theory of plasticity in order to account | 


for the effect of nofmal stresses o and a,, considered in the yield 
criteria. \ ; ! 
.. Three tubular aluminim-alloy specimens (120 mm long, 30 mm 


outside diameter, 2mm wall thickness) were tested in alternated torsion, 
‘and their elongation (e,) and variation in diameter (e,) were exactly meas - 
‘ured after each cycle; the results are shown in diagrams (Figs. 1 and 2, 
respectively), where n is the number of cycles, and lines 1, 2, and 3 
stand for specimens. Specimen 1] was subjected to 69 cycles, and speci- 
mens 2 and 3 collapsed after 21 and 26 cycles, respectively. As the 
thickness of the specimens could not be measured exactly, no comparative 
‘evaluation of the Prandtl-Guest and Schleicher criteria can be given, since 
according to the first criterion, the thickness must be constant, and 
according to the second, it must change in the same proportion as the 
length and diameter. The theoretical considerations are qualitatively 
confirmed by the testing. Appropriate experimental investigations are 
being continued and their results will be published in the near future. 
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Fig. 1. Elongation vs the number Fig. 2. Relative diameter in- 
of cycles.” - crease va the number of cycles. 
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‘ The correlation between the theory of plastic loosening Oe ee ee tee eee | dislocations, 

together with their role in plastic deformation, are briefly discussed, It 
is necessary to bear in mind that the formulas expressing both criteria, 
which are taken as initial equations in this investigation, describe 
quasi-static isothermal deformation. It must therefore be considered 
that the cyclic deformations proceed at a slow rate, The possibility of d 
extending the results obtained here to the cases of fast alternating loading 


can be decided after a special investigation, although the qualitative aspect 
of the phenomenon should apparently be valid also in the case of fast 
cyclic loading. 
It is believed that the final decision on the applicability of simple 
MWe 


mechanical models used in the theory of plasticity can be made only in 
the future on the basis of the statistical theory of solids, which accounts. 
for their structural defects; regrettably, the theory is now ina state of | 


initial development. Orig. art. has: 2 figures ami 5 formas. eee Ve2, 
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‘TITLE: The outlook for establishing a strength criterion under complex 
{loading 


hegunee: 
{403-111 


1TOPIC TAGS: 


ABSTRACT: An attempt is made to establish a general criterion for the 
strength of a body (specimen) under a complex (nonproportional) path of 
{loading by using the relationship N.e 2 = C derived by L. F. Coffin for 
|evelic fatipue strength, Here N is the number of cycles, €p - the anpl 
‘cude of plastic deformation, and C a constant. The sought for general 
strength eriterion which has to be valid for any complex loading must 
turn into the above formula under conditions of symmetric cyclic loadin 
| The proposed criterion has the form of the Ludwick-Messnager strength 
‘curve supplemented in its practical application by the basic formulas 
plasticity theory (the plastic stress-strain relationships). 
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interrelation between this criterion and the strength theories in the 
icase of a simple (proportional) path of loading is discussed and the 
|xresults obtained here can be regarded as the generalization of the 

Ya. B. Fridman theory of strength, The application of the proposed 
criterion in the case of cyclic loading furnishes results close to those 
‘obtained through the L. Coffin criterion, and its uses in particular 
cases of complex loading, such as uniaxial tension combined with hydro- 
static pressure (or with omnidirectional tension) give results which 
agree with actual strength conditions. A specific feature of the 
criterion derived here is that it contains the stress invariant as well 
poe the invariants of scrain. [It also contains three constants: two arel 
associated with resistance to fracture and the third is a new introduced) 
constant = the index vf embrittlement of the material, which was badly 
needed as a quantitative measurd for the effect of the state of stress 
on the ultimate plastic deformation, Tune authors do not consider their 
proposal as final and indisputable, but as the very first atep in con- 
structing a ‘strength criterion for solids under complex loading. Orig. 
art. nas: 5§ figures and 32 formulas. 
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TDT-40M diesel timber-skidding tractor) Trelevochnyi traktor 
oie Pod red.N.P.Magirovskogo. Petrozfvodsk, Gos. a TTS 
skoi ASSR, 1961. 355 ps (MIRA 14: 

(Tractors—Design and construction) 
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8 (6) sov/91-59-4-8/28 
AUTHORS : Ushakov, I. Ke, Novozhilovs. Yeo. Ne».-Engineers 
TITLE: The Automatic Washing of ‘Screens of a Shore Pumping 


Station (Avtomatizatsiya promyvki setok beregovoy nasosnoy ) 
PERIODICAL: Energetik, 1959, Nr 4, P 13 - 15 (USSR) 


ABSTRACT: At one GRES, the four rotating screens of the shore 
pumping station were rapidly clogged by the large amount of 
dirt contained in the cooling water. For removing the dirt, 
the motors moving the screens and the washing pump had to be 
switched on frequently. The authors devised and built a 
relay system which automatically cleans the screens. If the 
screens are clogged, there will be a difference between the 
water levels in front of the screen and behind it. This 
difference is measured by two floats which are connected by 
cables to counterweights. Further, the cables are connected 
to the mercury switch of the contact device. Figure 1 shows 
the arrangement of the floats and Figure 2 shows the mercury 
switch. The latter actuates a relay system, shown in 

Card 1/2 Figure 3, whereby the drive motor of the screen is switched 
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sov/91-59-4-8/28 
The Automatic Washing of Screens of a Shore Pumping Station 


on. As soon as the motor of the screen works, the washing 
pump is started and continues its operation until the 
movement of the screen has stopped. 

There are 4 diagrams. 
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A Lift for a hauling tractor, Class 35, No. 272013 


i The. : 
a a rotating column , - a- ‘boom and. lever: which are moved. By ‘hydraaiic ee 
‘The grab is. mounted on. the free end 
 1OF the’ laren ‘The device is. designed for loading and hauling both individual logs ee 
land bundles of logs. The unit has two pulleys through which the winch cable from ‘e 
ithe tractor passes, One of these pulleys is mounted on an axle which hinges the ae 
the ting column, while the other pulley is mounted on thie boom by ae é 


he lever. and with the. otateng: columns. :- 
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Proper Energy of the Electron and Refiistion Cor- 
. kections,“ Yu. V. Novoshilov . 


"Dok Ak Neuk SSSR" Vol LHXXTIT, No 2, pp 207-210 


Quantizes the wealar electromagnetic field with re- 


spect to indefinite metric as proposed in a work 
by 9. N. Gupte (cf. Pree Phys Soc, 63,, 681, 1950). 


Acknowledges the helpful discussions of Acad V. A: 
_....¥ok. Submitted by Acad V. As Fok, 14 Jan 52. 
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5 T2126, Dec, Ij 195, eager uBR, 

‘the quantum theory with the so-called “casual! operators (Y,Xandh) is 
ovis discussed. Properties of the’ cagual operators are déscribed through the — 
 gorresponding solutions of Dirac's. etfs (xia, olution,of which 


~~. dn the Y(x) 4s given as Lol LowasA(x) a 14S (x_x'X, K(x!) d gt. The 
_ -‘méaning bf the vasual operators and the Yossibilty o heir application 
te the Keisenberg method are explained. It is stated that the use of the 
“.". @agual operators makes it possible to consider not only descrete relation~ _ 
‘ships, but. also relationships of more general types. Four USSR references | 
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NovozHiLov, Yu V- 

SUBJECT ussR / PHYSICS caRD 1 / 2 PA - 1620 
AUTHOR NOVOZILOV, JU. VY. 

TITLE The Quantum Theory of The Field with Causal gyrenires 


PERIODICAL Zurn.eksp.i teor.fis,31,faso.3, 495-505 (1956 
ISSUED: 12 / 1956 


This work systematically develops a field theory with causal operators on the 
basis of the principle of the smallest action. 
The basic equations. The rinciple of the smallest action. Here (x) and 

(x) denote the operators of the nucleon field end é (x) denotes the opé- 
rators of the meson field. Let it be assumed that it is known whether these 
causal operators in the case of any intervals between the points X,¥»% anti- 
comnutate or commutate: {The main problem is the determination of the basic 
unit vector in the entire fourdimensional space for the fields which are in 
interaction. The vector of state Sd 2 fo &") a4 «52 (f') ia determined if the 
development coefficients c( Ft) = ( (#1), $2) are known. For the principle 
of the smallest: action two formulations are given. 
The Vector of State S2 as a SCHWINGER Functional: The mathematical apparatus 
investigated here can be equivalent only %o such an apparatus of the usual 
“threedimensional" theory in which variations are permitted which destroy the 
principle of the stationarity of action. The treatment of this problem in space 
and time must be closely connected with the representation of exterior sources 
or invariant exterior parameters. 
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AUTHOR: HOVOZILOV, JU.V. PA - 2009 
TITLE: A Variation Principle and @ Virial Theorem for the Continuous 
Spectrum of the DIRAC Equation. 


PERIODICAL: Zhurnal Ekeperimental 'noi 4 Teoret.Fiziki 1956, Vol 31, Nr 6, 
Received: 1 / 1957 Reviewed: 3 /1957 


ABSTRACT: The present conmunication generalizes the variation principle, 
valid for the whole amplitude, for the casa of the DIRAC equation and deduces & 
virial theorem for the continuous spectrum of the DIRAC equation. These results 
can then be used for the theory of geattering of high-eneréy electrons by nuclei. 
The following functional is investigated: 


+ /2 -? 2 

I {> ¥,} = (¥ (r) [a p+ pm + v(#) - s | ¥, @) ar 

where the functions ¥, do not agree in general with the reault ¥ i of the DIRAC 
equation [ a8 + Bm + v(z) - 5] % = 0. For the exact functions it therefore 


applies that 13 ¥,, ¥ = Q. For the present wa confine ourselves to such 
1 2 


potentials ¥ as decrease more quickly at r 7 © than 1/r. Asymptotic expres~- 
gions are given for the test functions ¥, and Py and the asymptotic expressions 


for the exact functions %, and % have the same structure as in the casa of test 
carp 1 / 3 


APPROVE : 
D FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610007-4" 


Z R001237610007-4 
PROVED FOR RELEASE: 07/13/2001 Sten Dree cot 901 
ad — Fiuiiatn bie E te sal eg 


ee Se 
uSabr neve ace fram 


PA - 2009 

Continuous Spectrum of the DIRAC Equation. 

equéetion is found for the virial theer 
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> > 
central field a(v 5 F( Var Ve))faa 
is found for the vir 


em of the continuous Spectrum of the 


+ ay ~ 
= - (pE/2z) (vs a YY, ae 
ial theoren, 


ASSOCIATION: Not given 
PRESENTED By: 
SUBMITTED: 

AVAILABLE; Library of Congress 


CARD 3 / 3 


CIA-RDP86-00513R001237610007-4 


APPROVED FOR RELEASE: 07/13/2001 


"APPROVED FOR RELEASE: 07/13/2001 


een | 


$2 RENT Taree Sa tcoat 


CIA-RDP86-00513R001237610007-4 


tUe Ve f 


NOVOZHILOV and TULUB, A, Y 
———— Ty e e 


“Functional Method in 


Jan 56, pp 53-102, Quantum Field Theory, 


" Uspekhi Fizicheskikh Nauk, Vol 61, No 1 
a 


SUM: 1360 p 16 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610007-4" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610007-4 


as VARIATIONAL PRINCIPLE AND THE VIBIAL 
: THEOREM FOR THE CONTINUOUS 


DIBAC SPECTRUM. 
Sevlat Phys. JETP 4, 928-3001967) a 


Jay. : 
k generat-eation of the sastgitonal principle for ail 
 echtariag ainplitudes te ithe ogee of the Dirac equation 
la presented, and | the virial theorem for the continuowt: 
- Ditac spectrum. ig derived: The resultd can be appiled to 
the theory of high-energy electron eraueree ey: sguctet* fp %G 
tb, T. W. ye 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610007-4" 


"APPROVED FOR RELEASE: 07/13/2001 


ae 


CIA-RDP86-00513R001237610007-4 


OLA Yu.¥. a 


Variational primciple, scale transformation anf the virial theoren 
in relativistic quaatum theory [with summary ia English, p.15 
- Vest. Len. um. 12 n0.4:5-2% '57. 


(Quaatum theory) 


MLBA 10:4) 


APPROVED FOR RELEASE: 07/13/2001 


CIA-RDP86-00513R001237610007-4" 


TITLE 


" PERIODICAL 


ABSTRACT 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610007-4 


seers Reiseeerw ees fo3S 


NOVOZHILOV, YU PA - 2083 
‘SCale Transformation md the Virial Theorem in the Quantum Field Theory 


(Masshtabnoye probrazovaniye i teorema viriala v kvantovoy teorii polya). 
Zhurnal Eksperimental'noi i Teoret. Fiziki, 1957, Vol 32, Nr, 

pp 171-173 (U.S.S.R.) 

Received 3/1957 Reviewed 1/1957 

Scale transformation here means the transformation of the coordination 
scale with simultaneous inverse modification of the mass scale XA + Axum, 
m-~+m/A , M-+M/q 3 here A is real and positive, m denotes the mass of the 
mesons, and M the mass of the nuclei. For reasons of simplicity here neutral 
meson and nucleon fields are observed. The author here investigates two 
cases connected with the group of "scale transformations": a) invariance 
of the field equations with respect to this transformation group and the 
relations resulting tievctrom, b) the virial theorem which is derivec by 


means of scale variations. Tie field equations for the meson and the nuclem 5 
field run as follows. D(x,M) wp (x,M) i (+ Ataf axe. + M) w(x,H) = Bye 7 (x,m)y iy” 
(O-m*) y (x,m) =. BY Cx) y Cl) - 4h g°(x,m) 


These equations conserve their form in the cause of scale trargformation if 
field operators transform themselves as follows. w'(x,l) = 3/2 pA, x,K/A) 
yp '(x,m) *AQ(Ax,m/A), The term po is the only nonlinear term that can 
be added to the meson equation without destroying the scale invariance of. 
the field equations. The relations between transformation of the producing 
operators a*, bt, and c* and the absorption operators a, b, c are then 
explicitly given. From the invariance of the field equations with respect 
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to a homogeneous “extension” x + Ax of the space-time-continuum and from 
the proportional curtailment of the masces results the invariance of the 
transformation function Uya = (YW wy (-2))+ Here Wo) denotes the 
Heisenberg state-vector. In tne *,uctal case of @ + += and 6, + -= the 
transformation function U,a is transformed into the scattering matrix 

31a 7 (whee y G ). In the case of a BETHE-SALPETER-equation a relation 
to the nucleus 6 of the equation results from the constancy of the field: 
equations with respect to the given scale transformation. The virial 
theorem: In the case of the presence of exterior fields the constancy of 
the above field equations with respect to the scale transformations given 
in the beginning, is destroyed. Variation of the scattering matrix 6Si2a 

lg then not equal to zero. With As1t¢g ( - infinitly small) @ relation 
for the summation over the impinging and scattered particles is found. The 
integral expression here has the form which is typical for a "virial" 
theorem of the quantum theory of the field. ‘Without illustrations) 
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PERIODICAL churnal Eksperin.i Teoret .Fiz4k1,1957,Vol 32,Nr 5 spp 1262-1264 (ussr) 


A4BSTRACT The paper under review invatigates the interaction of two 


nucleons 
fixed in the points ¥ and ¥% 


5)) as well as by G.Wick (Rey. 
WMod.Phys.,Vol 17, 339(1958)). The energy operator has the form 
3% (a)et 4 apt +(a)e TFA ay -(4=1,2). Here > 


the total spin, of the tctal isotopic apin and of their third Projec- 
Card 1/2 tions.As nair function Systen 
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RES Paes 


On the Réduction of the Two-Nucleon Problem to the One- 56-5-55/55 
Nucleon Problem in the Nonrelativistic Domain. 


selects the products of the one-nucleon state vectors F,8(1,2,a)}= 
Fa(1,a)Fa(2,a),"ith « and 8 denoting the spin charge indices The 
quantity Fi (1,4) describes a nucleon with a mesonic cloud and it is 
the solution of the Schroedinger's equation(H,+U,)F(1,a)=E F(1,a). 
At Q-z°the above liste products are solutions of the ejuafion 
H¥5(1,2,a)= foe, +84(8) ¥5(1,2,4), (Q=¥,-#,) ,and they have the fol- 


lowing property of orthogonality: (Fag(1,2,8), Fatg'(1,2,a))=5.,1:6ga1- 


But at finite products these products are nonorthogonal and they are 
a function of a. The author is looking here for ¥_ in the form 
¥e¥ot{g- It is assumed that the nucleons of the cloud enter with 
"fneirt nucleon into by far stronver interaction than with the o- 
ther nucleon.Finally,the paper under review contains a step-by-step 
ciscussion of the computation of the relevant matrix elements. 

(No reproduction). 
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Novozhilov, Yu.V. 
Nuclear Forces and the Scattering of  -Mesons 
(fadernyye sily i rasseyaniye 7 -mezonov) 


Zhurnal Eksperim. i Teoret. Piziki, 1957, Vol. 33, Nr 4, 
Ppe 901 - 909 (USSR) 


The interaction of two rigidly connected nucleons in the pseudo- 
scalar mesotron theory with pseudoscalar interaction is investi- 
gated. The main part of the two-body problem ig represented in 

form of a one-body problem. Only the states without real mesons 


and with one real meson are taken into account. The method to 
renumber the two-body matrix elements into one-boy matrix ele- 
nents is further developed. These are then calculated according 
to the method given by Chew, Low. The potential a7eR which con- 
Sistas of 2 parts is calculated: one part is £4 proportional 

(f .... interaction constant), the other part depends on the 
phase of the scattering of @ ~-mesons on the nucleon. 
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AUTHOR: NOVOZILOV, JU.Y., TULUB,A.Y. PA - 2042 

TITLE: The Method of Functionals in the Quantum Theory of the 
Field (Russian). 

PERIODICAL: (ae i ears Nauk, 1957, Vol 61, Nr 1, pp 53-102 
U.3.8.8. 
Received: 3 / 1957 Reviewed: 3 / 1957 


ABSTRACT; The present survey is arranged as follows: 


I. The method of functionals in the wantum Theory of the Field: 
Introduction: Art. 1) The quantum theory of the field ana the 
functionals. art. 2) FOK'S method of functionals: Idea of the 


method, the deducing functional for the probability amplitudes, 
the method of the functional and the statistics by FERMI, the 


equations for the functional of state. Art. 3) The deducing 
functional for the amplitudes of the new method by TAMM-DANKOV. 


II. The deducing functionals for the relativistic functions, 
and functional integration: 
Art. 4) The deducing functionals for the relativistic functions: 


The T-function end the deducing functional, FEYNMAN'S ampli- 
tudes and the deducing funotional, ths function Q. 

Art. 5) The space-tine treatment of tie quantun theory of the 
field and the functionals: The basic aquations for the fourdi- 
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mensional state vector, the generalizing FOK functional, the 
functional FOURIER transformation. 

Art. 6) The variation of the operator and the functional 
integration of the FERMI field: 

In contrast to other methods functional methods permit strict 
formulation of the equations for the field functions and 
make 1t possible to find a formal solution of the problem of 
fields that are in interaction. Thin spacial feature of the 
method of functionals is important for investigations of a 
basic character and also for the Working out of approximation 
methods (which differ from the perturbation theory) for the 
solution of field equations. At present work conneoted with 
the method of functionals can be subdivided into two groups 
(from the point of view of using the functional apparatus): 
works concerning the investigation of deducing functionals, 
and works that are connected with the use of functional 
integration. The idea of the method of the deducing functio- 
nal was brought forward for the first time by the member 

of the Academy V.A.FOK in 1928, and was worked out in detail 
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in his work of 1934. Thia method was then used for the 
solution of several problems in the course of the years that 
followed, but it was not applied end developed on a large 
scale until recently. The most important development of the 
method of functionals is connected with the introduction 

of the functionals of the exterior sources by SCHWINGER. 
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On Asymptotic States of Dreased Particles (Od asimptoticheskikh 


Veatnik Leningradskogo universiteta, Seriy® fiziei i khimii, 1958, 


In the present paper the author describes 4 method according +o 


gtates of dressed particles with 


larization can pe deduced. According 


to the Hamiltonian of the meson and nucleon fields, the vacuum of 
the interacting V-fields, and ty means of the creation operators 


particles corresponding to the equations 


Aas 
2 
[x ai| = BAY a system of eigenfunctions H can be composed: 


The operators Ay depend on the creation serdterg@ 100, 8S 00 


_Hoyozhitov; T+ T> ; 
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‘TITLES 
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ABSTRACT? 
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oo 
between the particles. If however Rj? Lee not transtorme4 


into a product of the creation operators of the naked particles 
which act upon the mathematical vacuum. It describes the dressed 
non-interacting particles. If oy aad for the asymptotic function 


Y = Ay iM oats y. and thus also for the asymptotic creation 
operators rye AS _, « of the dressed particles, equations can 


pe found by employing the cond:.tion that Vo ig an asymptotic 


“4 
function of the HH ~ E, - E, SW 450, Ru ren ae well as 


—~ 
of the total momentum P. Aa examples were investigated the case of 


2 fermions (creation operators at and AS) and of 1 boson and 1 fer- 


mion (creation operators ct ard A’). 


CIA-RDP86-00513R001237610007-4" 


CIA-RDP86-00513R001237610007-4 


"APPROVED FOR RELEASE: 07/13/2001 


aa 


24(5) Sov/54-58-4-9/18 
AUTHORS : Novozhilov, Yu. ¥., Prokhorov, L. ¥. 
Riaiesisionn sere 


TITLE: ‘On the Forces Acting Between Rucleons and Hyperons in Accordance 
With the Meson Theory (0 silakh mezhdu nuklonami i giperonami 
goglasno mezonnoy teorii) ; 


PERIODICAL: Vestnik Leningradskogo universiteta. Seriya fiziki i khimii, 
1958, Nr 4, pp 80-92 (USSR) 


ABSTRACT: This paper deale with the contribution of J-mesons to the 
nucleon-hyperon-potential without making use of the perturba- 
tion theory. For the investigation of the hy peron-nucleon-poten- 
tial the following conditions are important: the computation of 
the potential ought to be vosaible within the scope of the non- 
relativistic theory. It is assumed that in the case of scatter- 
ing of j-mesons on hyperons the cross section has a resonance 
character and that the latter is very considerable so that it is 
possible to neglect the not-resonance cross section; if there is 
no maximum of the scattering cross section of 77-mesons in the 
non-relativistic energy range this theory is not permissible in 
this case. Further: the potentials differ with respect to the 

Card 1/2 degree of their decrease with growing distance; the velocity- 
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Meson Theory 


dependent terms in the potential are calculated with linear ap- 
proximation. The meson cloud is of quasi-static character. With- 

in the framework of this theory of scattering of the dressed 

particles, expressions are set up for the nucleon-hyperon 

adiabatic and the velocity-dapendent potential and simplified 

for the non-relativistic cas3. The asymptotic expansions of these 
potentials are computed. In sontinuation of this the properties 

of the operator @ are investigated and the possible resonant ¢ 
condition of the scattering of pions and hyperons is determined. 

It is not possible to obtain the two terms Wo and Wog by the 


perturbation theory. Woe conteins the pion-nucleon scattering 


cross section Cc, or the pion-hyperon cross section & linearly, 


2 
whereas Woe depends quadratically on 6. There are 9 references, 
3 of which are Soviet. 
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Novozhilov, Yu. ¥. 


Dressed Particles in Quantum Field Theory (Oblachennyye 
chastitsy v kvantovoy teorii polya) 


Vestnik Leningradskogo universiteta. Seriya fiziki i khimii, 
1958, Nr 4, pp 93-106 (USSR) 


In the introduction ditferent interpretations of cloud particles 
are mentioned in brief (Refs 1-6). It is the aim of the present 
paper to generalize a method already previously suggested by the 
author to introduce independent fields for various "clouds" 
taking vacuum polarization into account. The attempt is made to 
set up a scheme of scattering in quantum field theory based upon 
the concept of dressed particles. Part I of the paper deals with 
the general form of introducing independent fields for the de- 
scription of dressed particles and groups of particles not in 
interaction. Part II gives a description of the dressed particles 
with the "free" Haailtonian being diagonal. Thio theory is also 
applied to the connection of the asymptotic states (Van Hove, 
reference 1), with the states gf the dressed particles not in 
interaction. For this investigation independent meson, nucleon, 
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and antinucleon creation and annihilation operators were intro- 
duced for each particle cloud and the basic functions were de- 
termined in terms of this operation (6). The expression for the 
S-matrix has to contain the weight operator (equation 15). The 
"effective" nonhermitian Hamiltonian (18) was obtained. The term 
of interaction Hi (equation (19), (20)) describes the effect of 


meson, nucleon, and antinucleon exchange between the individual 
dressed particles. The S-matrix can be set up in a quite analogue 
form to the scattering theory with operator Hy as perturbation. 


A representation, in which the Hamiltonian of the "free" dressed 
Particle H is in diagonal position, was introduced. It is pos- 

sible to d8velon the perturbation method in the "dressed parti- 

cle representation" in which perturbation contains only the in- 

teraction of real particles. There are 7 references, ! of which 

is Soviet. 
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Novozhilov, fu. V. 


On the Scattering of*Dressed! Particles in the “uantum Fieid 
Theory (0 rasseyanii "oblachennykh" chastits v xvantovoy 
teorii polya) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 3, pp 742-749 (USSR) 


In the present paper the author discusses a scattering theory 
in which the virtual clouds surrounding the particle are in 
all cases taken into account with exactitude. The theory is 
based upon the use of so-called basis functionals é, which are 
represented as the products of single-particle functionals. 
For the purpose of introducing the $-functions the author pro- 
ceeds from the total Hamiltonian for n nucleons and anti- 
nucleons (which interact with the meson field) 


n 
H = H, + Pm Hy (4) + v,], ahere H denotes the Hamiltonian of the 


free meson field, Hy, (2) relates to the i-th naked nucleon 2na uy 
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is the interaction operator of the i-th nucleon with the meson 
field, which is set up as linear function of the mes on-produc- 


tion and -annihilation .perators a* and a. For the wave function 
in a system of n non-interacting dreased particles in depend- 
ence on the meson field 4 it holds that? (1g 2usant a) ce 
= $(1,2,...n; a” )ASs where A, is the vector of state of the 
vacuum (The physical vacuum here coincides with the mathemat- 
ical vacuum). For the wave function of the system of non-inter- 
acting dressed particles the following equation is finally ob- 
tained: $ (1,2,...; a JA. = >. ee 2 (1,a")F(2,a°)....N : 

a ° ap. « ap.- a ° 
From this equation there follows for the basis function ® 
ie mies a Bs A™ (ays Q+++3 a). 

q, Vo 

The application of the formalism of the scattering theory (ac- 
cording to reference 2, S-matrix), in the case of an investi- 
gation of the scattering of dressed particles immediately leads 


A 
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to a system of nonlinear integral equations ior the scattering 
amplitudes. If no vacuum polarization exists, the equation- 
for the matrix elements are automatically renormalized ana -ne 
matrix elements can be expressed in terms of the single- 
nucleon matrix eiements. In an appendix a formula of this paper 
is discussed. There sre 6 references, 1 of which is “‘‘ovier. 


ASEOCTATION: Leningradskiy gosudarstvenyy universitet (Leningrad ttate 
University ) 


SUBMITTED: April 10, 1956 
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Elementarnyy€e chastitsy (Elementary Particles) Moscow, Fizmatgiz, 
1959. 184 p. 15,000 copies printed. 


Ed.: 4G. F. Drukarev; Tech. Ed.: O. V. Speranskaya. 


PURPOSE: This pook is intended for the general reader with a back- 
ground in secondary school physics. 


COVERAGE: The text reviews the field of elementary particle physics. 


Concepts are presented without the use of mathematics. Recent 
findings concerning mirror symmetry, the antiproton, the anti- 
neutron, the neutrino, and the nucleon are discussed. No person- 
alities are mentioned. No references are given. 


TABLE OF CONTENTS : 
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AUTHOR: 2 MONOSDLL Og Lhe Ver. css icv.c- SOV/54-59-2-1/24 
TITLE: Setting up an S-matrix for Dressed Particles (0 postroyenii 
S-matritsy dlya oblachennykh chastits) 


PERIODICAL: Vestnik Leningradskogo universiteta. Seriya fiziki i khimii, 
1959, Nr 2, pp 5~13 (USSR) 


ABSTRACT: An S-matrix for dressed particles is set up on the basis of 
Hamilton's formulas but withcut the use of the hypothesis on 
the adiabatic introduction of the field interaction. Thus, 
this is the problem of setting up a function for noninterac:ing 
dressed particles or - which means the same - the disinteg-re sion 
of the complete Hamiltonian H into the "free" Hamiltonian 
which comprises the effect of proper energy and the opera+.- 
of interaction of dressed particles. The wave function of tb. 
noninteracting dressed particles Fo can be interpreted {:. 


the form of the derivations of the generating operators cf tas 


physical particles A* ay, az, at 


nN’ Ke? B applied to the physicnt 


vacuum ¥ 5: The permutation relations of the operators n* 


Card 1/3 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610007-4" 


Gr TE PLIES 


CIA-RDP86-00513R001237610007-4 


Setting up an S-matrix for Dressed Particles 30V/54-59-2-1/24 


with the absorption operators A have a general form. In gener, 
the state of the noninteracting particles can be set up by 
means of the operators of the physical particles. In the thery 
of dressed particles, however, the existence of an equation 

of motion for the field operators which is otherwise misai.ig 
for noninteracting particles is presupposed. As the 
consideration of this case is most difficult, 4 simplifiac 

case is assumed where for the calculation of the S-matrix 


vo need not be known and simpler functions (+) with the 
game asymptotic behavior as w(t), ye are sufficient. In this 


way, the author considered in a previous paper (Ref 2) the 
scattering theory of dressed particles of which the presen* 
article is a continuation. In § 2, the theory of dressed 
particles is considered from a slightly different standpoint 
than in reference 2. The metric operator @ is introduced here 
which plays en important part in theory. In § 3, the explicit 


expression for the operator 6G 4s found, and the equation is 


Card 2/3 set up which determines the operator @ from the effective 
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interaction operator 8. Besides, the assertion made in 
reference 2 that the structure of the S-matrix is only 
determined by the operator. U is confirmed. In an appendix, 


the formulas for the operator § are derived which in the 
mentioned previous paper had been set up without any proof. 
There are 5 references, 2 of which are Soviet. 


SUBMITTED: February 5, 1959 
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The Two-Nucleon LS-Potentiasl in the Nonrelativistic Meson 
Theory ( Wukhnuklonnyy LS-potentsial v nerelyativistskoy 
mezonnoy teorii) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 1, pp 129-139 (USSR) 


It is of interest to investigate the question as to what 
potential that is dependent on velocity can be derived from 
the meson theory witpout using the perturbation theory. In the 
present paper the LS-potential is derived within the framework 
of a meson theory which is nonrelativistic with respect to the 
nucleons. Short mention is made of several arguments against 
such a theory. However, in the case of the twoenucleon problem 
the here discusse” .:mrelativistiec method of dealing with the 
problem is perfeci:, justified. A favorable circumstance is the 
resonance-light behavior of (i ~ N)-scattering. Therefore, the 
center of mass of the matrix elements for (®~ N)-scattering is 
not in the nonrelativistic domain, and it is just these matrix 
elements that occur in the velocity-dependent twe-nucleon 
potential. As to the interaction Hamiltonian, the fere discussed 
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method of calculating the potential does not depend essentially 
on the type of interaction. In the present paper the potential 
caused by pseudovectorial binding is investigated. Calculations 
were sarried out on the basis of the theory cf the scattering 

of "clouded" particles. (Ref €). Renormalization in calculations 
carried out without she perturbat.cn theory presents considerable 
difficulties which, however, do not arise in the present paper, 
because herg only the linear epproximation with respect to . 
velocity ia used. The problem can then be renormalized in the 
game manner as in the static case. The first chapter deals in 
full detail witn the initial formulas for the potential, and 

in the second chapter the potential ia calculated. Details of 
caiculations are not discussed because of similarity with 
petential caiculation in the static case. The last chapter 

gives a short account cf an asymptotic development for this { 
potential We2- Tne expressions found for this potential for 


the first time make it possible te form an opinion as to the 
extent to which the representations cf the nonprelativistic 
meson theory for (N = Nj-scattering in the range of low 
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energies are correct. The authors thank Member of the 
Academy V. A. Fok for valuable indications concerning the 
problem of asymptotic potential development. There are 
10 references, 2 of which are Soviet. 


ASSOCIATICH: Leningradskiy gosudarstvennyy universitet (Leningrad State 
University) 


SUBMITTED: May 26, 1958 (initially), and September 27, 1958 (after 
revision) 
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AUTHOR: Novozhilov, Yu.V., Dector of Physics and Mathematics (Leningrad ) 
TITLE: Into the Depths of the Microworld 
PERIODICAL: Priroda, 1960, No. 12, pp. 47 - 52 


TEXT: The article is an attempt to explain to the layman the significance 
of Academician Vladimir Aleksandrovich Fok's theory of quantum electrodynamics, 
as laid down in his monograph “Works on the Quantum Field Theory". The work was 
mainly concerned with creating a mathematical model of the quantum field theory 
and an approximate method of calculating atoms. For the work Fok was awarded tre 
1960 Lenin Prize. Fok developed an exhaustive theory of secondary quantation tc 
describe the processes of the birth and decay of elementary particles. An ac- 
count of "Fok's Column", the Hartrey-Fok method and the method of Fok's functicn 
als is given, together with an explanation of the need for Dirak-Fok-Podol' skty's 
multitemporal formalism. Fok's theory of quantum electrodynamics has subsequent 
ly been polished up and some difficulties removed, but the basic tenets remain 
unchanged. His theory of the interaction of electrons with an electromagnetic 
field has proved accurate to within millionths when checked by experiment. There 
are: 1 photo, 1 diagram and 1 Soviet reference. 
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3/056 60/039/005/021/05' 
Bp006/B077 
a4. $500 
AUTHORS: Braun, M. A-s Novozhilov, Yu. Se: 
TITLE: Some Properties of Dressed Particle Operators in the Field 


Theory 


PERIODICAL: Zhurnal ekaperimental'noy {4 teoreticheskoy fiziki, 1960, 
Vol. 39, No. 5(11), PP: 1317-1322 


TEXT: The authors examined the properties of operators of dressed 
particles, which are determined by single particle states produced shen 
acting on a vacuuil. First of all the local relativistic-invariant operator 
a(x) of dressed particles ja defined, and also the in- and out-operators 
and some relations between these are given. It is further shown that 
besides a strong limit at large periods (tt @) for the production 
operators of the dressed particles (which has already been demonstrated 
py Haag (Ref. 1)) such a strong limit exists also for the annihilation 
operators of these particles; i.e., the annihilation operators of the 
dressed particles tend, with t->+ @, to the in- and out-operators of 
annihilation. The examination of the properties of the operators Q(x) 
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shows that if the expansion in a series for the coupling constant is 
possible, Q (x) cannot satisfy the causality conditions in their usual 
form, i.e., the commutator of Q(x) is not equal to zero on a three- 
dimensional surface. The proof for this is based on the perturbation 
theory. All considerations are limited to scalar particles of the same 
type. There are 5 references: 1 Soviet, 1 US, 2 Italian, and 1 Dutch. 


ASSOCIATION: Leningradskiy gosudarstvennyy universitet (Leningrad State 
University) 


SUBMITTED: May 25, 1960 
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resulting from tne invariance under the complex proper Lorentz grou; 

L(G): oa ewes My refer to a field with spin, and u(\) is a unitary Teo 
a. 

oresentation of the nomogeneous Lorentz group in the Hilbert gDaces From 


the invariance of the analytic continuation of the dightman functions 
under the complex group L, (Cc) it follows that the shysical theory is of 


higher symmetry than would follow from the invariance of the Wightman 


functions under the space group L,- ‘ agen CoG) are in- 


variant under L(c) only in the complex region. In order to ascertain 


° whether there exist symmetry properties of W in the complex region, 
which could be represented 4s additional symmne try properties of W in 
the physical region, 4 transformation group R is jetermined, which is 
qifferent from L (c) and for which (Ro. Ro a) = 
+ rn Keereg, vee 
aL ii wi ‘ = Ro, e ints. It is 
bp ( 94) gy cansggtPtncsenstact”? vnere Pp ory are Jost points t is 
shown that R Gan bo rapresentad a6 a product of the real Lorent2 group i, +e 
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: a) ) oO 
and of a wroup Roo: Re let R°, where R° can be found with the % overa- 


tors of ; : 
LM HE EHP], KO = ZiH+F—H—P I, (41), 
Ca 


: a td 1 f f 
L? 4 [H—F+H’—F'], K? = + (H—F—HW’—F']. 
H=i(My, My M,,), H’ =i (Ny, N13, N31), 
F= (Mo, Moa, Mos); F’=(No, Nos: Na). 


x a ie) : , 7 : 
Moand MW are real. Thus, for exumple, R, with Euclidean metrics (rotation 


in four-space) reads D, (0) si + 6D, + ix'?)¢,, where © are real 
oarameters; in pseudo-Suclidean metrics (Ro) Do(y) = jes ns ix) ye, 
where y is an infinitely smull complex parameter. Thus, the physical 
transformation R is achieved by two independent transformations: (1) the 

real proper Lorentz transformation, and (2) Re which refers to internal 
degrees of freedom only. It is shown that RY can be identified with the \ 
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Axiomatic method in the ... B102/B112 


four-dimensional isospin group. academician V. A. Fox is thanxe: for 
liscussions. ‘There are 3 non-Soviet references. The reference to the 
English-language publication reads as follows: A. S. Wightman. Phys. Rev., 
101, 860, 1956. (S. S. Schweber. Introduction to the Relativistic fuantun 
Field Theory. Row, Peterson and Co, 1961). 
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(Quantum field theory) 
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| ; 46 : 

AUTHOR: Novozhi lov,--Yu. Ve 

TITLEs Gage invariance and axiomatic access-to the- quantum field 
theory 


PERIODICAL:  Akademiya nauk SSSR. Doklady, v. 147, no. 1, 1962, 80 - 83 P 
TEXT; The problem is whether it is possible to obtain a non-zero electric- , 
charge operator by the transforaation avs + af/ax,s a 3 + 164 jf0 


on condition that the quantun mechanical axioms are fulfilled, and that 
the axiom of relativistic invariance, the axioms of positivity of the ener- 
gy and of the uniqueness of the vacuum are valid. The electromagnetic 


field A is represented as aum-A), + AD. Hence the-Wightzan functions 
Wo {asl can be represented as sun Wo {eae} +W {x,a'}. Here Woixea'} is 
“the boundary value of the function Winn}. an deacribes a spin-0O field, 


al a spin-1 field; f, an arbitrary function of x is an infinitely small 
Operator and a; is a Hermitean antisymmetric matrix, eq, the charge. The 
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complex Lorentz group L (C) is studied thoroughly. It ia shown that the 
vacuum expectation value in space-time transformations transforasa Socerdsne 
to the Mt mepeepeasar ses of L,(C). FRESHCreORe it is shown that AN is 


an M and an MK’ vector simultaneously, and that ee ‘is no scalar with peavaak 
to transformations by the generators MK". of L,(C). Further considerations 
vased.. on these results give « = Mio + “const for the charge operator. Thus 


the charge operator proves to:be anvoperator of a rotation about axia "5" 

in the isospin space. Thus, the field A’ is the projection of a pseudo- 
es AL 

vector onto axis "35" of the isospin space. 


ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. A. A. Zhdanova 
(Leningrad State University imeni A. 4. Zhdanov) 


PRESENTED s June 11, 1962, by V. A. Fok, Academician 


SUBMITTED s June 5, 1962 
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TLAT: Assuming the conservation of spatial parity, the autnor enquires 

which symmetry group exists in axiomatic Quantum field theory which is 

based on the quantum mechanical axioms, on the axiom of relativistic in- ; 
variance, on the axioms of positive energy and of uniqueness of the ae 
Vacuum. It is demonstrated that in gauge invariant theories only a 
generalized reflection has any sense, and that conservation of the spatial 
parity of the reflection operator P. of the spatial coordinates requires 


also conservation of the isospin parity of P Transition from the group 
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Spin is possible only when the isosyin parity and, consequently, shen the 
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